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THE SOUND.LEVEL 
METER AS AN 
AUDIO-FREQUENCY 
VOLTMETER 
AND AMPLIFIER 





The TyjK* l5ol-A Sound-Ix^vel Me¬ 
ter * is widely used as the basic instru¬ 
ment for sound measim*ments, but its 
capabilities as a general-purpose* lal>ora- 
tory instrument arc* usually overl(M)ked. 
The heart of the instniment is a sta¬ 
bilized, wide-range, high-gain amplifier 
which drives an indicating meter, and 
th(»se are the essential elements for a 
high-sensitivity audio-frequency volt¬ 
meter. Thus, it (*an la? used for gain or 
loss measun*ments, for hum and noise 
measurements, for monitoring, and as 
a bridge amplifier and null detector. 

For the.‘<e uses the microphone is re¬ 
moved as shown in Figure 1, and the 
voltage to Ik* mea.sured is appli(*d to the 
microphone input connc*ctor.- The range 
of the instniment is from 5 microvolts 
to 3 volt.s. The actual indications are in 
dc»cil>els, whic’h can Ih^ used directly for 
gain or lews. The corn*spnnding voltage.s 
can l)e obtained through the use of de- 
ciliel conversion table's. In fact, the gain 
of the instniment can Ik* set so that full- 
scale meter readings follow the 1-3-10 
serit*s commonly found on audio fre- 
(|uency voltmeters. 

The other important characteristics 
of the instniment are summarized in the 
following table: 



Figwr* 1. Vi«w of th« Sound>L«v«l M«t«r with 
microphon* r«ploc«d by connactor. 


In-pid Impedayicc: 7.3 Mil shunted by 
oO M^f 

Output Impt'dance: 10 
Attenuator: 10 steps of 10 db (30 db to 
130 db); overall tran.smis.sion can Ik* ad¬ 
justed from 1)0 db gain to 10 db loss 
Meter: Linear If) db s<*ale (—0 to -f-lO 
db) 

Range: 1 lO db (24 to 140 db) 

r>31.(KK):l or o pv to 3.10 volts 



Opi'u 

it) Kil 


Circuit 

Load 

Full Scede Output 
Voltage: 

Maxi muni Vndis- 

1.4 volts 

1.0 volts 

lorted Output 

1 "ullage: 

4.4 volts 

3.0 volts 

Maximum (iain: 

1)7 db 

1)4 db 


»E. K. iirom. “Tl»r T>pr SiMind-Uvel 

Owmeral stadia Rrp^tmentfr, J^farrli 1W52. Vol. 26. No. 10, 
Pim- 1*7. 

•Thr protier niAtiniironnmor ia the .4iiiptirtiol91 .MC\‘).\I 
male cable conne4't(>r, wliirh should (uive the urientation 
ci the insert siierified as twaitioo No. 2, (See Fifure 2 for 
oonnertiun diagram.) 
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/ft* ^^^INSERT FROM AMPHENOL ••tMC3l 
yVa// lEMALE CABLE CONTiECTOR 
Xjgr^ POSITION No. 2 

llr REQUIRES AMPHENOL •91MC3M MALE 
CONNECTOR POSITION No. 2 TO MATE 

Figur« 2. Cennvction diagram for input connactor. 

USES 

Bridge Detector 

Tho hi^h .sensitivity of this amplifier 
makes it a very satisfactory null «letei‘- 
tor. Hither the panel meter or earphones 
can Ik* uses! to indicate the hridi^e lial- 
ance. Tiineil filters can l)e instTUnl to 
di.scriniinut<‘ against harmonics in the 
hritlge source, 'fhe 1231-1*2, 1*3. and I*') 
filters pluf( into the FlI/rKH OTT 
jack* of the S«)und-Ix»vel Meter. The 
Ty|)e I‘Jo I-A Filter, which j^ives greater 
harmonic n'jection can l)e connect ihI 
at the input to the amplifier. 

Low-fre<|uency hum. .such as pickup 
from iMiwer lines, can fie reiiuced hy a 
factor of 10 if th(‘ weiijlitinR-network 
switch is sc*t at .\ nit her than at 20 kc. 
This si'ttiiift reduces the response? to 
low-freejiiency sifLnals. 

Gain-Loss Measurements 

Thi.*< voltmeter is particularly u.seful 
feir mea.surinu the transmUsion charac- 
t<*ri.stic nf aiulio-fnMjuency amplifiers, 
filters, and transformers. The diM*ilH*l 
scale can lie u.sed directly, since it is 
u.siially the ratio of input tooutput volt- 
af 2 :e that is wanteel and not the ahsoliite 
value, 'fhe input impiMlanee (7.32 MU) 
is hif»:h enough .so that the meter will 
ordinarily not up.s4‘t the circuit lK*injt 
testeel. 

At fre(|uencies l)etwi»en 15 Kc and 20 
Ke errors in the meter scale can a|)- 
proach -1-15^^ when the meter is useil 
to mea.siire cliaiifres in the order of 10 

*Thr pluB ■houhl !>« inaertrd jiut far PD4>u«h tu ronurt 
Uir t«<rininal of the iaek hut nut far enutiitii to rattae the 
jack to and diseunnert tlie preceding atogee in the 

atiipliher. 


db. At these freciueneies it is desirable 
to use the attenuator to ktH'p clianges 
in meter reading as small as possible. 

Noise and Hum Measurement 

The high sen.sitivity of the .sound- 
level meter makes it very u.seful for 
meiLsuring directly the hum and noise 
level at the output of ainlio devices. 

Although an a-c power .supply is 
available, the instrument is normally 
battery opi‘rat<*d, so it (hies not intro¬ 
duce hum into the sy.stem lieing meas¬ 
ured. In the measurf*ment of the noise 
level of magnetic taix* rei’orders, the 
weightf*il (.V or H) re.spon.se of the 
sound-level meter is often us<h1 .since 
this gives a InUter repre.s(»ntation of au¬ 
dibility of the noi.s<‘. If m(*asuremenU 
are desired in term.s of dbm, the gain 
can Ik‘ set .so that 0 libm will lie at a 
Heading of db and the total range 
will lie from — l(X» to -f-lO dbm. ^ 

The upper limit of voltage measure¬ 
ment is increa.s<‘d by a factor of ten if 
the Type 1551-1*11 20 db pad is in.st»rted 
in the filter jacks. The voltage range 
then liecomes 58 microvolts to 30 volts, 
and the dbm range —SO to -f30 dbm. 

Monitoring and Recording 

The low-di.stortion output circuit of 
the sound-level m(‘ter can lie u.sed to 
o|H*rate an o.scillograph to monitor 
visuaMy the signal InMUg mejusured, or 
earphones can be u.sed for aural moni¬ 
toring. The output .sy.stem can also 
lie u.s<‘d to o|X‘rate analyzers, or grat)hic 
level recorders. Since .separate amplifier 
.stages drive the m<*ter circuit and the 
output circuit, the nature of the load 
plactsJ across the output terminals will 
not affect the voltmetiT readings. For --v 
liest operation of the output amplifier, 
however, the load should Ik* 20 kl] 
or higher. 
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Calibration Procedure for 


TAIU.K 1 


^ Voltage Measurements 

When it is desirable to convert the 
deeil)el readings of the meter to the 
<‘orrespoiiding voltages, the following 
prcK’edure is usecl to adjust the gain of 
the instrument for full scale readings of 
I, 3, 10, etc.: 

1. Calibrate the sound-level meter in 
the normal fashion using lh<‘ r»0-<*ycle 
internal calibration system. 

2. From Table I Mow, determine 
Adb, the corrt'ction factor dictated by 
the mi<Tophonc sen.sitivity post<Ml in 
the microphone well of the sound-level 
meter. 

3. Adju.st C.\L control until meter 
reading with the weighting .switch on 20 
kc is different from the reading when 
the weighting switch is on C.\L by the 
amount determined in 2 alK)ve. 

4. Use the chart in Figun* 3 to con- 
^ vert the deciln^l readings of the sound- 

level meter to the voltage ap|M*aring at 
its input terminals. 

Example 

1. When the instrument is calibraUnl 


Mirrophoiic Sonaiti^nty 
db re i volt >bar. From 
1551'A Microphone Well 

-60 

-50 

-58 

—57 

—56 

—55 


Adb Value to Use in 
Settinx C.\L Control 
Step .3 .Above 

-4.2 

-3.2 

— 2.2 

- 1.2 

- 0.2 

-fO.8 


in the normal fashion, the meU*r reads 
+3.2 db when the I)KCIIiKI.*S .switch 
(attenuator) is at CWL and the weight¬ 
ing switch is at 20 kc or C.\L. 

2. The microphone .sen.sitivity is 
— 57.5 db and Adb from Table I is 
-1.7. 

3. The C.M^ control is readjusted 
until the meter reads 3.2 —1.7 or +1.5 
db with the weighting .switch at 20 kc; 
the meter still reails +3.2 db when the 
weighting switch is rotatcsl to CWL. 

4. Tin? voltage iKMiig me:isureil causes 
the meter to read +2 db with tlu* at¬ 
tenuator si‘t at 60, i.e., 62 db. To con¬ 
vert db to volts, enter the horizontiil 
.scale of the chart (Figure 3) at the 


Figura 3. Chart for 
convorting db r*od> 
ingt to voHt, oft«r 
inttrumant hot b««n 
ttondordiitd for 
full-ftcol* voluot of 
1, 3, to, ofc. 
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meter rendiiiK (+2 dh) mid tlien ro up 
to curve for the att<*iiuator s<‘ttifig HM) 
dh); at tlii.s point read the voltage input 
to the in«trurn<*nt ( 100 microvolts) by 
j^oinj; hori/.ontally either to the left or 
ri|;lit and multiplying by the factor in¬ 
dicated in the table. 

Tin* lowest full-scale reading; is 31.0 
microvolts wIkmi tin* uttiMiuator is at 30. 
'I'lie maximum full-s4‘ale readiiif^ (with 
tin* attenuator at 130) is 3.10 volts. 

Frequency Response 

The ov«*r-all fn*(|uency <‘haracteristic 
with the wei^htini: switch in the 2(bkc 
position is .shown in Kij^un* A. The am- 
plilier has a very Hat respon.se from 10 
cps to I.'* kc, with the half-power points 
; —3 tlb) (M'curriii)]; 1h*1ow 20 cps an<] 
above 2t) kc. and the re.'<|auis«* is us4>ful 
down to 10 cycles an<l up to 3.'» kc. 
WeiphtiiiK iM’tworks are included in a 
.sound-level meter to nnslify its response 
to approximate the respon.s<‘ of the 
human ear to pure tones. The respon.se 
of the ear i.s e.s.s<Mitially uniform at luRh 
sound levels, but at very low .sound 
levels the ear is much le.ss .srMisitiNc to 
low fre(|uency .sounds than it is to hij;h 
frc(|U(‘ncy sounds, 'bhe curves in riiture 
5 .show the frecpieiicy respon.s** charac- 
teri.stics ehosi'ii for the .sound-lt^vel m(»- 
t<*r for low level .sounds (\ .Network) 
mcMlerate h*vel .sounils < H Network) and 
IukIi level sounds Network). 'I'he (' 
Netwiirk n^spoii.si* tlitiers fn)m the 2() 
kc responsi* U'caiLsi* the amplilitTs are 
adju.st(Hl to Kive the llatte.st respon.se 

Figure 4. Ov«r>oll frequency chorocleristic. 


with the microphone that is u-seil with 
the .sound-level meter. .Vs indicaUsI 
above, the weighte«l respon.se of the 
.souinl-level met«T i.s u.s4*ful when hum 
is present in the .signal fnun a briilge or 
when the elleiMive noi.s<‘ level in the out¬ 
put of an audio amplilier is Ijeing 
mciusurcd. 

Input Noise 

The inluTent c‘lectrical noise voltage 
in the .soun’e re.sistance and in the in¬ 
strument can cause an error in the rm‘ter 
n*ading at the lowest levels. This etlect 
hiLs Ihsmi taken into aci'ount. and the 
curve for the 30-<ib attenuator position 
in Figure 3 has bi'cn corr(*ct(Ml for 
.source resistances of 0 to JO.tMM) ohms. 
IleiH’e. the minimum voltage measure¬ 
ment is o.S microvolts and not .*>.0 
microvolts ms it would be without the 
noi.s<* voltagi*. With a 1-megohm .source 
resi.stance, the noi.se voltage <*au.s«*s a 
meter n*ading of —2 db iS micn»volt.s) 
with the attenuator at 30 db. For prac- 
ti<*al purpose's, the noi.s<* voltage* of the 
.source can U' neglectisl if it remains 
10 db (3.10 to I i beh)W the signal volt¬ 
age U'ing rneasurcHl. 

Effects of Waveform 

The indicator on the .'soun»l-I..e*vel 
Meter i.s a copp<*r-oxide-rectilier type, 
in which the* reetiliers an* o|M‘rat<*d at 
low current density. The me*ter is cali¬ 
brated to reael tin* r-m-s value of a .siin* 
wave and will pmss the lest for r-m-s 
addition .sp(*citit*d in .Vp|H*ndi\ H of tin* 

vith weighting twitch in 20 kc position. 



- 4 - 4 - 


-FREQUENCY RESPONSE TYPE 
"SENSITIVITY Imv • 70 db 

"SOURCE R • soon 

LOAD R ■ 20/)00 n 




SOUND LEVEL METE 

,—^ i TT at meter 

f- * * * i-^— r 





•20L 


10 


20 


100 


200 500 1000 2000 5000 IQPOO 20,000 5<XOOO 

FREQUENCY IN CYCLES PER SECOND 
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Figur* 5. Frequency 
r«ftpon«« for all poti* 
tiont of fh« woighl* 
ing twitch. 



“Amoriran Standanl for Soiiiifl-I.ovel 
Motors for tho Measiiromoiit of Noiso 
aiui Other Soiinds.” ^ On oomplox 
waves tho motor indioation approaohos 
tlio full-wave rtM'tilitHl average, rather 
than tho r-m-s value. This ty|M' of indi¬ 
oation olosc*ly approximates an r-m-s 
indii'ation for many oommon wave¬ 
forms. On sfpiaro waves, whore pt*ak, 
r-m-s, and avoraj^o values are idiMitioul, 
th<‘ meter reading is hish hy approxi¬ 
mately \0% heeause it is ealil>rate<l for 
sine waves. On triangular waves its 
reading is helow rms l>y ahout 3%, 
while on ramlom noise* the reading is 
low hy approximately 10%. 

'Z24.3 - IU4I, Ainrnrnn Stamlanla .AaMirtatiuD. 

Summary 

The Type lool-.X Sound-Level Meter 


has many eharaeteristies that make it a 
ust*ful geiH‘ral-purp<»se» laboratory in¬ 
strument. It is (\s.sentially a battery- 
operated. high-s(*nsitivity, audio-fre- 
(pieney voltmet4*r, s|K*ei(ieally designed 
to meter the output of a mierophone. 
'rhe ehara<*t<*risties n(‘<‘<icHl t«) make the 
in.strument .siitisfaetory for its int4‘nded 
purpose are tho.si* recpiired in a numl)er 
of other laboratory mejisurements. High 
.Hi'iisitivity and high gain are u.s<*ful for 
bridge amplitiers ami null dete<*tors a.s 
well as for hum ami noisi* meiisure- 
ments. 'I'he d(*<*ibel .scale is useful when 
measuring transmi.s.sion eharaet<‘ri.sties 
of amlio eireuits while the deeils*! read¬ 
ing can n*a<lily lx* eonvert4*d to eor- 
responding voltage. 

— E. E. CiKOS.S 


A 400-CYCLE VARIAC- WITH 
20-AMPERE RATING 


The new Cieiieral Hadio JO-ampere, 
militariziHl, high-frec|ueney Variae fol¬ 
lows the pattern e.stablished in the 
smalh‘r ratings previou.sly aiinounei*d.* 
'rin* LyiK* M20 N'ariae, like its <*om- 
panion ty|M*s, the M2, Mo and MIO, 
is rugg<*diz(*d, tropiealiz(*d, and designed 
to with.stand sm*ee.s.sfully the usual 
environmental, o|H*rational shcM*k and 
vibration tests normally required for 
military oiK*ration. It eaii 1 m* ofx'iated 
at any supply fr(*(|uem‘y between 3.j0 

• V»rimr*ii Aulutmniifonncri f«r ryrk** 

Sernre,*' Gtmrml Ka4io Krp*iimthtr,, 2W. 2; July. IW&4. 
M.. «V-8. 

“Tlir Tyii** Mia. • ia-iim|*err VariarM Autntrmna- 
fortiirr for .TAO-U>-i24ia pyrlr Servir**,” <7«n«ntJ Radio Er- 
penmtnlef. 2*.*. fi; NuVPililH'r, ia.'*4. p|>. 6 7. 


Vi«w of th« Typ«M20 Variae. 
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Vi«w of 2-gang wnil« Typo M20G2. 

and l‘J(X) c*yclps. Othor foatures of 
th(» “M’* line Variacs include stamped 
base and radiator for improvcMl sh<K’k 


resistance and protraction; improver! 
heat transfer !)et\vwn coil and base for 
co(»ler o|K*ration; finishes, materials, 
and lubrication to meet rigorous mili¬ 
tary requirements. 

A new l)rush ass(»mbly, removable 
radially instead of axially, for gn'ater 
st*r\*ice accessibility, is here intrcKluced 
for the first time. The new brushes pre¬ 
serve tin* valuable attributes of the 
former (iK unit brushc's, low unsprung 
weight, coil springing, limitrHl travel; 
but offer improvcnl heat transfer to tho 
radiator and greater convenience in 
examination or replacement. 

The M2() Variac extends the range of 
controllal)le l(K) cycle power into the 
multi-kva region reipiired by toilay’s 
aircraft, missiles, vf^ssels and vehicles. 


SPECIFICATIONS 


Input VoHogo: 115 volta, ^^>-1200 cvclrn por 
second 

Output Voltt: 0-115 or (>-i:t5. 

KVA Lood Roting: 3.0 
Ratod Curront: 20.0 iitn[K‘re8 
Maximum Curront: 20.0 atnpcn*:t 
No Lood Lost at 400 Cyclot: 27 wnttit 
Dial Calibration: 0>II5. 0-i:i5 
Anglo of Rototion: 310 d<*xn‘<*8 
No. of Turns on Winding: 100 
D-C Rosistonco, 20 Ct 0.15.3 oliins 


Driving Torguo: ^{0-00 oi. inches 
Ropiocomont Brushos: Tv|M* VBT-8, $2.00 per Set 
Dimontions: 7}'^ X 7^4 incht*# (mid ' s inch 

for a<l(n{ti:itc ch^inince); four mount iiiR holed, 
0.3tK) inclu*9, in comers of Imse, in(dif*d on 
centere; thnt* nltemute mounting holes. 

I2lf on il-iiich nidiiis, tapfied ^ 4 - 2 H; depth 
iNdiind |Ninel. .3 0/10 1110111 * 8 . M:iximum ixinel 
thickiietui, inch. 

N«f Weight (with knob and dial): 12 |MiUIld8, 13 

OUI1C14 



Tf/if 

1 

1 (Wr H'orr/ I 

1 Price 

M20 

Variac... 

CAVIL 

$48.00 

M20BB 

Variac (with ball bearings). 1 

1 CAVILBALLV 1 

1 56.00 


GANGED UNITS 



2-gang 

Type No. M20G2 
(uncased) 

3-gang 

Type No. M20G3 
(uncosed) 

Dial Calibration. 

0-10 

0-10 

Driving Torqvo, inch-ounces. 

60-1^ 

90 ISO 

Code Wor^..7...71.77...77... 

CAVIUJANDC 

CAVILOANTY 

Price. 

$107.00 

$155.00 

Price with Bail Bearings *. 

117.00 

167.00 


• .\dd Hulfix BB to lyiie numlicr 


General Radio Company q 
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